SUMMARY We performed M-mode echocardiograms on 11 patients who later had left atrial myxomas removed at operation. Seven of these 11 patients were also examined with two-dimensional echocardiography. M-mode echocardiography showed the characteristic pattern of a left atrial mass entering the mitral orifice during diastole in nine of the 11 patients. M-mode echocardiographic findings were equivocal in two patients because a short tumour stalk prevented significant motion of the tumour. Cross-sectional echocardiography clearly showed a left atrial mass attached by a stalk to the interatrial septum in all seven patients examined, including one patient in whom the tumour was immobile. Threedimensional measurements of tumour size made from orthogonal cross-sectional echocardiographic planes were within 6 mm of similar measurements made on the excised tumours.
Subjects and methods
We reviewed the preoperative echocardiographic records of all patients who underwent surgical removal of a left atrial myxoma in our hospitals from 1975 to 1979. Eleven had been examined by M-mode echocardiography and seven of these had also been examined by two-dimensional echocardiography. Six patients were women, five were men. Their average age was 49 years, ranging from 17 years to 64 years.
M-mode echocardiograms were performed with a Smith Kline Ekoline 20A ultrasonoscope (Smith Kline Instruments, Sunnyvale, Ca) and a fibreoptic strip chart recorder. The ultrasound transducer was placed in multiple rib interspaces at the left sternal border. The anterior and posterior mitral leaflets, the aortic root, aortic valve, and left atrium were well seen in each case. Two-dimensional echocardiograms were performed with a Smith Kline Ekosector I mechanical sector scanner (Smith Kline Instruments, Sunnyvale, Ca) or a Toshiba SSH-1OA wide angle phased array sonolayerograph (Toshiba Medical Systems, Tokyo). The heart was studied in multiple planes from all available acoustic windows, including views from the parasternal border, the cardiac apex, and the subxiphoid region. Examina The arrow is pointing towards a linear discrete echo which presumably represents the non-prolapsing myxoma.
absence of a characteristic motion pattern it was difficult definitely to ascribe these echoes to the mass of a myxoma. Preoperative diagnosis of left atrial myxoma was made by follow through pulmonary angiography in one patient, and by two-dimensional echocardiography in the other. At the operation in both, a very short tumour stalk preventing movement of the tumour during the cardiac cycle was found. Fig. 2 illustrates the M-mode echocardiogram obtained from one of the patients with an immobile left atrial myxoma. Though the mitral orifice is clear during diastole (Fig. 2a) , the EF slope is reduced, suggesting an alteration in the pattern of mitral flow. The mitral leaflets are thin and have a normal amplitude of motion. The posterior leaflet moves in a normal posterior direction during diastole. The posterior leaflet also shows fine diastolic fluttering, suggesting the presence of turbulent flow. The Mmode echocardiogram of the aortic root and left atrium (Fig. 2b ) reveals a linear echo within the cavity of the left atrium. Two-dimensional echocardiography showed an interatrial mass attached by a stalk to the interatrial septum in all seven patients examined. Fig. 3 illustrates the typical features of a mobile left atrial myxoma. During systole, the tumour rests within the cavity of the atrium, clearly separated from the thin, normal, mitral leaflets. In motion, it was seen to move down into the mitral orifice shortly after the mitral leaflets opened. The tumour is tethered to the interatrial septum by its stalk which limits its excursion into the left ventricular inflow tract. Fig. 4 illustrates the two-dimensional echocardiogram of a non-mobile left atrial myxoma. In his case, a very large atrial mass can be seen attached to the interatrial system by a short stalk. During diastole, the short tumour stalk prevents significant motion of the tumour and the mitral orifice itself remains unobstructed.
Three-dimensional measurements of tumour size were made from long axis, short axis, and apical four-chamber or apical two-chamber views of the tumours. Similar measurements were also made in six of the seven -myxomas removed at the time of operation. Measurements made by two-dimensional echocardiography were within 6 mm of those made on the excised specimens in all cases.
Discussion
Cardiac myxomas are tumours of multipotential mesenchymal origin.7 They are most commonly found in the left atrium and are attached by a stalk or pedicle of variable length to the interatrial septum near the fossa ovalis. Myxomas are less commonly found in the right atrium, in the left ventricle, or in multiple sites.
Left atrial myxomas present in a protean manner.
Patients may have systemic emboli, chest pain, or heart failure and may be suspected of having endocarditis. The physical findings may suggest stenosis or regurgitation of the mitral valve, with cardiac arrhythmias; the laboratory and physical findings may point to a systemic illness.8-'3 The presence of a myxoma is thus suggested by a wide variety of signs and symptoms and may be suspected in a broad spectrum of patients. The preoperative or antemortem diagnosis of left atrial myxoma was rarely made before the advent of cardiac angiography. Though a left atrial tumour mass can be recognised as a negative shadow on follow through pulmonary angiography or on left ventriculography if significant mitral regurgitation is present, false positive and false negative results are known to occur.8 10 14-17 The catheterisation procedure must be specifically tailored to look for a myxoma, and is associated with significant hazard. Use of the transseptal technique in particular carries a risk of dislodging part of the tumour.13 18 19 M-mode echocardiography has provided a useful non-invasive means for detecting left atrial myxomas,13 15 16 20-23 with the ultrasonic appearance of the tumour as a cloud or mass of echoes filling the space posterior to the anterior mitral leaflet. Characteristically, these echoes lie in the left atrium during systole and move into the mitral orifice shortly after the onset of diastole. Careful attention must be given to proper gain settings, and the transducer must scan through the mitral valve and left atrium. Myxomas can also present as multiple, discrete linear echoes which move synchronously with the mitral valve, making definitive diagnosis difficult.4 24 
